Weather and corn: Crop condition reports are not enough
Elwynn Taylor, extension climatologist and agronomist, Agronomy, Iowa State University Drought, hail, frost, flood, and heat waves, together with impacts of soil fertility and moisture, weed pressure, insect damage, and plant disease are in the group of environmental factors that impact the reported crop condition and, ultimately, crop yield. Observed crop condition is the "best" early indicator of likely yield. Condition includes plant populations and viable ear counts. The "likely yield" estimated by the National Agricultural Statistics Service is based on the observed crop condition at the time the forecast is compiled and assumes "normal" weather for the remainder of the growing season. About one year in four, crop "Condition" is not the major indicator. When condition has stabilized, the better indicator is associated with growing degree days and the likely yield is not apparent to the observer of crop condition. The weekly federal assessment publishes crop condition and development but does not (apparently) consider the development and growing degree day accumulation in the forecast of likely yield.
Crop condition
When the plant stand does not look "good to excellent" in the field, it is no surprise when a substandard harvest is realized. There have been seasons when the crop was excellent for the first half only to deteriorate midseason. There are even a few examples of less than ideal crops improving during midseason. Still, the condition of a crop during the last 8 weeks of development is usually a good indicator of how the yield will turn out. Observed crop condition is publicly reported by the USDA on a weekly basis. Observers rate the condition of the fields they observe from "very poor" to "excellent." The observations within a specified locality for the date of observation are reported as a percentage of fields in each category (Table 1 ). The observations are weighted according to the local acreage planted to the crop during the previous year. Typically, an above 50% good to excellent rating is associated with a harvest yield in excess of the historical yield trend. A second example of the crop condition report is presented in Table  2 . The states with less than 50% good to excellent ratings were expected to experience below trend level harvest. Because these reports are issued weekly, they are of decision value in the management of marketing risk by indicate whether the monthly USDA yield forecast is likely to be greater or lesser than the previous yield estimate. The graphic product of crop condition and progress provides a useful visual trend analysis. Week-by-week change in crop condition is apparent (central panel) and the relation to the past 4 years is depicted in the upper panel ( Figure 1) . The depiction provides a qualitative view of crop response to environmental conditions since the initial assessments. The diminishing percentage of good to excellent ratings is an indication that the likely yield is also diminishing and subsequent yield estimates are likely to diminish by early October. The apparent stabilizing after mid-September makes it likely that November yield forecast will be little changed from the October estimate. All grain producers and grain buyers are well aware of the market impact resulting from the USDA yield estimates. Using this tool to estimate whether the next yield estimate will be elevated or diminished is, accordingly, of value to management of risks associated with crop value. 
Yield trend
The USDA yield trend is the best straight line through 30 years of yield record. The USDA provides yield data by nation, state, district, and county. Yield trend graphs are not provided by the USDA at the state level although offices in some states do produce them. Figure 2 was produced from USDA yield data for Illinois using the graphic function of Excel by Windows. The 32-year trend is shown and yields a 2010 trend of 166.5 bu/acre. The USDA October 2010 forecast yield for Illinois was 160 bu/acre, down 14 bu/acre from the September forecast of 174 bu/acre. According to Figure 2 , the forecast for Illinois is reasonable in that it falls below the trend and is somewhat lower than any of the previous 4 years. The forecast based on crop condition observations alone would not be expected to fall below the trend; however, the October forecast includes samples of actual grain harvested from the observation locations. Subsequent weather conditions seldom result in substantial changes in actual yield from the October measurements.
Crop condition is well correlated with final yield but it is not the only factor impacting the year-to-year variability. Accordingly the crop condition may be used to express broad general probabilities rather than indicate year-to-year differences. For example, Figure 
Yield forecast
During the 2001-2009 period, the reported crop condition has been a reasonable indicator of relative corn yields for the state of Illinois and for the nation overall. Crop condition in late August is a significant indicator of likely yield. The inclusion of ear count and early ear size improves the yield estimate released in early September. A large discrepancy between the September and the October releases can cause considerable distress in the world corn market. The October forecast is strongly influenced by "harvested" samples. Accordingly, the October outlook is usually very close to the harvested outcome. A large discrepancy between September and October could represent the impact of a major weather anomaly during the interim but more often appears due to the shallowness of the forecast released in September.
USDA "track record"
The error associated with all USDA/NASS yield forecast values is useful to evaluate the relative value of the product and is referred to as the "track record." The accuracy of the September forecast is limited by the input data and the weather conditions subsequent to the formulation of the forecast. In 1983 (Fig 3) a "late season" serious drought developed and so was not well expressed as a deteriorating crop condition during the months of July and August. During 1988, the drought was very early in the season and the forecast was based on scanty data concerning the impact of early season poor crop condition. Accordingly, the negative forecast was overstated in what nevertheless was a devastating year for the U.S. corn crop. Otherwise, the years with larger forecast errors appear to be associated with the omission of a significant factor influencing yield. The 3rd frame of the weekly Crop Progress and Condition report and graphic (Fig. 1 ) depicts the deviation from the average date of crop developmental stages. During years when the observed yield appears significantly greater than anticipated by observed crop condition, it is often associated with an extended time between "Silking" and "Maturity." A lengthened period of development appears to result from colder than usual nights during the period. Likewise, when heat and water stress is not dominant, a shortened time from silking to maturity is likely associated with warmer than usual nights. The extended period of grain filling in 2008 and 2009 was associated with a lagging accumulation of GDD after silking. The major discrepancy between the September and the October 2010 yield forecast was anticipated when the shortened period from Silking to Dent was noted in the crop development graphic. The shortened period was apparently caused by warmer than usual nights. The temperature effect is also noted in the rapid accumulation of GDD between July 1 st and October 1 st (Fig. 4) . Because the GDD are reported weekly for the entire nation (http://www.cpc.ncep.noaa.gov/products/analysis_monitoring/cdus/degree_days/ grodgree.txt ) and the stage of silking and of denting as well, the manager of risk associated with grain marketing has a powerful, and largely overlooked, tool to estimate the possible anomalies in the September to October crop yield forecasts. 1988 , 2004 , 2010 Normal 2004 1988 , 2010 Ames GDD (1 July -15 Aug) in 2010 are like 1988 tending to reduce potential yield, 2004 (record high yield )was below normal. 
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